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s said pharmaceutical formation containing the ca.pain inhibitor as an a^ ir^f * ^ * 

betwee^^r65% d lTn ° r ,, A,Zheimer T^™ " 3 Pr ° 9reSSive Pr<3Seni,e dementia occu ™° at age 
between 45 65 Pa holog.cally, many senile plaque and neurofibrillary changes are observed in the brain of 

after 65 vel e Z T * ^ dU ° t0 natural ^nescence observed in p 2nts 

after 85 years old shows no substantial pathological difference from that of Alzheimer's disease it is called 

inc::: si rw e i a th: f n A c ,zheimer f type ; The number ° f patients suffe - a ^ ^ - * 

n^^V T ° Sen " e p °P ulation - and therefore, the diseases have become serious social 

S£ SI ^T er I th f h e,i0, ° 9y ° f this disease is not known despite of the existence of many h^otheses 
and early solution for this problem has been desired. "ypomeses, 

,« a i " iS * n °T th3t the incidence of the above-mentioned two pathological changes characteristic Tcr~ 

^ ^T^<r*rTT* ° f A ' 2heimer fVPe (h6reafter ' the "A^^cSL^ 

^^^rsr ,evei of an inso,ub,e c — — ih ^ 

20 It is known that disappearance of synapse due to neuronal cell death shows' an extremelv nnnrf 

SlS MsiT A"' T^m menta ' dySfUnCti ° n (Anna ' S ° f NeUr0,0 ° y ' 3 °' 572 i^^SZ^ 
39. 355 (1989), Annals of Neurology, 27, 457 (1990)). Mechanism through which this disappearance occurs 

e n rer;ed\h m aUh C e U,a ; ' eVeL ^ ^ * ^ hM d — ^-easing ZZZXZZ^Z 

2S we^as brother lo'Hf ^'K equ,l,bn . um ° f -^cellular calcium is destroyed in Alzheimer's disease as 
well as in other disorders such as excitatory amino acid toxication. /j-amyloid neurotoxication and f™ 

SimS ohenT (A9in H 9 ' k ^ {1989,: NeUr0n ' 623 < 1989): J0Uma ' 0f •iuro^^^T^ 
543 139' noo^r "p 3 ° bSe T fiDr ° b,aStS ° f P atients ° f A.zheimer's disease (B>ain LsS' 

StL! t } " En 9 land Journal of Medicine, 312. 1063 (1985); Proc. Natl Acad Sci USA 8<* pra 

,0 ry 86 2^79^ J"^ ~" "? (1988>; Le «-' «!• ^^^^ 

atry, 22, 1079 (1987); Brain Research. 565, 42 (1991); Journal of Neuroimmunoloqy 33 167 (I99i» 

rs m z^^s^ abnorma,ity of dy — — - -^-s 

P roteU?fca a .M i r t TiI h , e Cnanse <; alcium d V namic equilibrium . affects Ca(calcium)-dependent neutral 
35 lr , 'U b n l,eVed t0 P artici P ate in the control of intracellular transmission system 

ionaT ?8 263 (« ?h.FA StrUCtUre FUnCti ° n ' & 1 biochemistry InLna- 

comro.^ othe S! t "uflflestod that restricted degradation by ca.pain is involved in the 

? , -mportant enzymes such as Ca-dependent protein-phosphorylating enzymes protein- 
dephosporylating enzymes, and neurotransmitter-related enzymes, and of functions of membrTne-ons S 

- ;1989;^T ^ h s us an a ci b:^ b ^ n r ke,eta, proteins < Annais ° t the New ™ of siz ™ : s ; 

? Th "f' abnormal act.vat.on of calpain appears to give serious effects through various WaboHc 

Ta™£u2t/T -'P- "hich occurs during ischemia causes an acute eu^na, ce5 

aeath (Journal of Neuroscience. 9, 1579 (1989); Proc Natl Acad Sri li^a toqo /iQu1 n 

ss isr: appears :° " ave s,o ~ but pro9ressi - eS 

.5 Scf SsA 87 6003 Z? ' mT?'^ " Pr0C6SSing ° f amy, ° id Pr8CUrS0r < APP > < Proc " Na «- Acad. 
cytoskeLforotS i 2 >! T' 00 , f ' AC3d - SCi ' USA> * 3055 (1992)) ' and abflomal Phosphorylation of 
S^SSTJ ^ 1097 n (A fisf m S V ° rk AC3demy ° f SdenCeS - ^' 198 (1989) Archives of 

important ^^in£matfon 1 fh MeaSUrem « nt ° f th9 Cha ° 9e in cal P ain a ctivity^is considered to provide an 
oTv Tilt h 1 ,he r ! tl0, °9y and tr eatment of Alzheimer's disease, since activation of calpain not 

so ^^^^ZJTTT ° f intraCe " ular Ca,cium ' but di -ct.y refiects neuronal denaturation 

so associated with increased level of intracellular calcium 

activltioVX'and'mM? 7 T T^™* 1 ' and Ca ' pain ,L These enz V mes W» f °r their 

wTtL cells ^ the T C concentration, respectively. Both ca.pains predominancy exist 

22C 27 nZTj^r maCt,Ve PfeCUrSOr <Ce " StmCtUre and Function ' 15 ' 1 < 1 "0>: Letters., 

55 iSstton omril'J h Pf H ° f '* Converted into its active form in »e presence^ calcium through the self- 
55 digestion process which occurs at the N-terminal (Journal of Biochemistry. 90. 1787 (1981) Journal of 

Biochemistry. 98, 407 (1985); Biochimica et Biophysica Acta. 1078 192 (1991)) 

activitv^Th^lhtrr't ~ — aCti ° n ° f Ca ' Pain by meanS of 10 ^ro measurement of the enzyme 
activity. This ,$ because the precursor is activated in the course of the measurement of activity. Thus. 
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enzyme activity to be measured is affected by unstableness of the enzyme and various intracellular 
suppressor or activator (Intracellular Calcium-dependent Proteolysis (CRC Press, Boston, MA), 1 (1990)) 

It has been shown using antibodies to calpain that calpain exists in senile plaque and "a lesionarportion 
of neurofibril (Brain Research, 558. 105 (1991); Brain Research, 561_, 177 (1991)), suggesting that calpain 
5 may participate in the formation of the pathological structure characteristic to Alzheimer's disease. However, 
the result from direct measurement of calpain activity showed no remarkable difference between patients 
suffering from Alzheimer's disease and normal healthy subjects (Biomedical Research, V0, 17 (1989); 
Journal of Neurological Science, 102 , 220 (1991); Neurobiology of Aging, n_. 425 (1990)). 

The present inventors paid special attention to the amount of each of calpain I isoforms existing in post- 
w mortem human brain, i.e., an active form and its precursor, which correspond respectively to the active form 
and the precursor reported on platelet and erythrocyte (Biochemical Journal, 246, 481 (1987); Biochemical 
Journal, 262, 1039 (1989)). This was because that since protein degradation at physiological calcium level 
requires the self-digestion of calpain I (Biochimica et Biophysica Acta, 1094 , 249 (1991)), the ratio between 
the active form and the precursor of this enzyme in tissues was considered to provtde-an index of the in 
75 vivo function of calpain I. With this index, the inventors discovered increased level of the active form of 
calpain I in brain of patients suffering from Alzheimer's disease. Thus, Alzheimer's disease may be treated 
by administering a patient suffering from the disease an effective amount of a calpain inhibitor. The present 
invention is based on these findings. 

Thus, the. present invention provides the method of . treating a subject who is suffering from, or 
20 susceptible to, Alzheimer's disease by administering said subject a calpain inhibitor, 

The invention also provides a pharmaceutical formulation for prophylactic or therapeutic treatment of 
Alzheimer's disease, which contains as an active ingredient a calpain inhibitor. 

In the accompanying drawing, Fig. 1 shows the ratio of the active form of calpain I to the calpain 
precursor in brain of patients suffering from Alzheimer's disease (AD) or Huntington's disease (HD), or 
25 normal healthy subject (control). In the Figure, a) shows the ratio in prefrontal cortex, b) shows the ratio in 
putamen, and c) shows the ratio in cerebellum. 

The present invention is described in more detail below. 

The increased level of calpain I in brain of a patient suffering from Alzheimer's disease when compared 
with normal healthy subject was confirmed according to the following procedures. 

30 Calpain I is partially purified from post-mortem brain. Fraction containing crude calpain I is subjected to 

electrophoresis, and reacted with , monoclonal antibody to human calpain I (Biochemical Journal, 246 , 481 
(1987); Biochemical Journal, 261, 1039 (1989)) to show three bands. Molecular weights of these bands are 
80KDa, 78KDa, and 76KDa, respectively, and are identical to those in erythrocyte (Biochemical Journal, 
246 , 482 (1987); Biochemical Journal, 261, 1039 (1989)). When human erythrocyte is incubated in the 

35 presence of calcium, the 80KDa band disappears and the 76KDa band appears. This reaction is inhibited by 
leupeptine which is a calpain inhibitor. Furthermore, there exists a good correlation between the amount of 
the 76KDa protein and the enzyme activity. Thus, it is believed that the 80KDa band of calpain I represents 
its inactive form (precursor) and the 76KDa band represents its active form. This transformation from 80KDa 
to 76KDa in the presence of calcium can also be observed with slice specimens of post-mortem human 

40 brain. 

When the ratio between the active form and the precursor was examined in different sites of brain 
(prefrontal cortex, putamen, cerebellum) of a patient suffering from Alzheimer's disease, increased amounts 
of the active form were observed in all sites mentioned above, as described in working Example hereinafter 
described. This fact suggests that the increase of the active form of calpain I is not the secondary outcome 

45 of neuronal cell death, but it precedes the death of cells and may be a trigger of the death. Accordingly, an 
agent which inhibits the conversion of calpain I precursor to its active form, which is herein called a calpain 
inhibitor, is believed to prevent cells from the death and to avoid accumulation of amyloids, and therefore, 
to be useful for suppression or prevention of progression of Alzheimer's disease. 

Examples of calpain inhibitors which may be used in the present invention include epoxysuccinic acid 

so derivatives such as E-64 (Agricultural and Biological Chemistry, 42, 529 (1978)), E-64-C (Journal of 
Biochemistry, 90, 255 (1981)), E-64-d (Journal of Biochemistry, 93, 1305 (1983)), NCO-700 (Japanese 
Patent Publication (kokai) No. 126879/1983), estatine A, B (The Journal of Antibiotics, 42, 1362 (1989)) and 
the like, each having the following formulas. 

55 

r 
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w 



75 




R =H 



E-64-c 



R =CH 3 CH 2 - E-64-d 



20 



25 





\_/'^v/ 0CH3 



30 




<Q>-0CH3 
0CH 3 



;N'H 



NCO-700 



R -H estatine A 
R 2 =OH estatine B 



,« M 0 H> Urth , e ^ 8XampleS °' the Ca ' Pain inhibitors ar e peptidyl-fluoromethylketone derivatives (Journal of 
m 1986)? oTSl a"', 216 ,2' P e P ,id V.-chloromethy. ke tone derivatives (Journal of Biochemis ^ 99 
iS^fSnuS?) " Vm " et ° ne deHVatiVeS < Bi ° chemis ^ 3D. 4678 (1991)) having the following 



40 



45 



SO 



(I) 



wherein R3 is an amino acid or peptide residue which may have a substituent on its N-terminal R* is an 
am.no aad s,de chain-forming group. X is a f.uorine atom, a ch.orine atom, or a groJp -O-CO T!i Thich Ar 

5 3? 5 ( ^ 

f£o, /ai (iaaa)> having the following general formula (II): 



55 



H 0 ^ N 
R 4 



wherein R 3 and R* are as defined above in the general formula (I), peptidyl aldehyde derivatives such as 
toup.pt.na (Th# Journal of Antibiotics. 22. 183 (1969,). caioeptin (Journal of Enzyme .nhfbiSn 3 195 
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(1990)), and MDL 28170 (Biochemical and Biophysical Research Communication, 157. 1117 (1988)). each 
having the following formulas. 



5 



10 



75 



20 



25 



30 




leupeptine 



calpeptin 



MDL 28170 



35 

Additional examples of the caipain inhibitors are peptidyl-a-diketone or peptidyl-a-ketoester derivatives 
(Journal of Medicinal Chemistry, 33, 1 1 (1990)) having the following general formula (III): 



R^V^V^ 3 (nI) 

45 wherein R 3 and R* are as defined above in the general formula (I), and R 5 is an alkyl or alkoxy group. 
Peptide compounds such as human brain calpastatin (U.S. Patent Application Ser. No. 200,141) or 
derivatives thereof are also included. 

The compounds described above may be readily prepared using the methods described in the above 
mentioned references. 

so In the clinical application of the above compound, it may be administered in the form of a pharmaceuti- 
cal formulation, in which the ratio of the compound to carriers may vary from 1% by weight to 90% by 
weight. For example, the compound may be orally administered in the form of granules, fine granules, 
powders, tablets, hard capsules, soft capsules, syrups, emulsions, suspensions, solutions or the like, or may 
be administered intravenously, intramuscularly, subcutaneously, intramedullarly, or intraventicularly in the 

55 form of injections. Furthermore, the compound may be used in the form of suppositories. Alternatively, it 
may be formulated in powders for injections which are used in preparing injections at the time of use. For 
preparing ffie pharmaceutical formulations of the present invention, any pharmaceutically-acceptable or- 
ganic or inorganic solid or liquid carriers or diluents suitable for oral, per rectum, or parenteral administra- 
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40 



45 



50 



55 



r™^*^ are -actose. sucose. 

5 adjuvants such as humectants uTpensioo ad J^L^l * 9 t0 ^^s may further contain 
The compounds may be formulated intc ^solutions an S ? C0 ' Orin9 agentS ' ° r Preservatives, 

such as gelatin. Exampies of medium and TsZ*Z alnt In l^T made ° f abso ' bab 'e materials 
parenteral administration such as iniecton H 1 2 ? Prepar ' n9 the fo ™'ations for 

po.yethy.ene glycol. benzy. alcohol eth LT^Wn ^^.^ ^ Pr ° Py ' ene 9 ' yC01 ' 

>o suppositories are cacao butter emulsified ri^nh » ?' Exam P ,es of base to be used for 

tions may be prepared ^TTco^^^ ^ ^ ^ *° «*■ Such formu.a- 

-^-S^ 0-01 - .00 mg per day for adu,, 

conditions and symptoms of the disease to be trlT.n t k de P^9 on the age of particular patient. 
'5 administered as a single dose or in wo or J h<3 ab ° V6 dai,y dose of the compound may be 

When the ^^^,^2^,^ fZT ° ( if1termi «ent.y. * 

or intermittently at 0 001 - ?00 mg for adu lt ^ ° f ,n,eCt ' 0n ' " is prefe ' ab, V administrated continuously 

in any e w I 0 y ,,0Win9 ^ " ""^ ^ - * ^ - *"* the scope of the present invention 

20 

Ixampjej: Measurement of calpain in brain of a patient suffering from Alzheimer's disease 

/.^.^mMEG^ LTe£tT\ m^beT T'' h ° m ° Qeni2ed " vo.umes of 20mM Tris-HC, (pH 
s (PMSF), and 0.32M sucrose rBu«er .ZcT 0 ^ 1, P h -V.methy, S u,ony, fluo/ide 

30min, 4-C). The supernatan was applied to DEAF rTi? i , m ' Xture was then centrifuged ( 15 .000xg. 

fractions were collected during 7h " ZTon ^n . Kr^ ^ (DE " 52 - Whatman: l-0x1.5cm). and 

eluted at 0.15M KCI was subMcted to e e" ^ KC ' eventration gradient from 0 to 3mM. The fraction 
Millipore). The resulting Membrane was "* ° nt ° PVDF membrane ("nmobilon-P 

> 24_6. 481 (,887,; BiochemicaUournal Si W^^Tf ' ^urna. 

Journal of Neurochemistry 92 526 (ijjgl, analyzed accordin 9 to the method described in 

digestion using SDS-PAGE. "an ZZ i ^onto PVDF rT' 3 "" 9 ^ iS ° f ° rm resulted from th « ^.f- 
cing of the N-terminal using Edman degradation me^ T^ ^ C ° nd ^- a ™° acid sequen- 
isoform was observed within 30 seconds Thfpn, . ' conversi ° n of SOKDa isoform to 76KDa 

80KDa isoform. and the activity s^w ed l °ZT fT* *" 8VSn after the disappearance of 

consistent with the pre4u ^ This was 

(Biochemical and Biophysica. Research ToZVc^ 123 » active fo ™ 

Research Communication 138 638(1986)) mun,catl0f1 - i*3- 331 (1884): B.ochemical and Biophysical 

isof 0 r; u9 ™r^ «~ * 80K Da 

Using po.yc.ona. antibodies to . w^^T^ SeCti0 " S Were inCubated with ca,cium - 
sequence reported by .majoh et a.. Bio IS^n^zrl^^ * ^ ^ ° f thS 

method described in Journal oM^urochemSJ 47 " 039 fi ^aef f aCCOrdin ° t0 the 

ca.pain I has resulted from the .oss of its N-terminS'reg.on " '^^ ^ ^ self - di 9 estion of 

isofo'rtre !l:ris° a f Vati °? ° f Ca,Pai " ' A ' 2heimer ' S b - in - ^-e 

from patients without neuro'pa^ TIL ZT^Z as\ { ^ " ^-chemistry. 92. 526 (1992,,. Brain 
diagnosed as having dementia L , h « Zf 9r ° Up ' and brain from P atients w "° vvere 

selected as an ^l^ Z ££Z2 ZX^S~Z °\ ""T" ^ *~ 
average ages of patients of Alzheimer arouo #N -pS *£' 1 1 1 Neuroio ^- H> 479 (1991,,. The 
68.9^2.6 years o.d respectively wh^ ^ ^S-S ^ Thf / the t . contr °' 9~up ( n-17) were 75.8.2.0 and 
freezing of thai, brains ^ere iVS™ ^ f n(i ^ ^"Jval. between patient's death and 

t.j nours and 12.0±1.8 hours for Alzheimer group and control group 
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respectively. 

The amount of 80KDa calpain I in cytoplasm of the Alzheimer group was considerably lower than that of 
the control group (22.7i1.5% for the control group and 37.2+2.2% for the Alzheimer group, p<0.001 under 
one-sided t-test). One the other hand, the amount of 76KDa calpain !, an active form of calpain generated 
by self-digestion was considerably larger in the Alzheimer group than in the control group (41.2*1.6% for 
the Alzheimer group and 26.6*2.2% for the control group, p<0.001). There was no difference in the 
amounts of 78KDa calpain I between the two groups. 

When the ratio of 76KDa calpain I to 80KDa calpain I in each of the brain samples was measured, it 
was shown that the ratio in the Alzheimer group was three times larger than that in the control group 
(2.20*0.39 for the Alzheimer group and 0.81*0.10 for the control group, p<0.005, see Fig. 1a). The total 
amount of the three calpain I isoforms was identical among samples. 

Then, the intracellular distribution of calpain I was studied. Frontal cortex of cerebrum was homogenized 
and centrifuged at 15,000xg for 30min at 4*C to obtain a supernatant comprising cytoplasm and a 
precipitate comprising cell membrane. The amount of each of the-threersoforms of calpain I was measured 
by immunoassay as described above. The results showed that 27-30% of total calpain I existed in the 
membrane fraction both in the control group and the Alzheimer group, and that the distribution patterns of 
the three isoforms in the membrane fractions were nearly identical to each other. Consequently, it was 
confirmed that the abnormal ratio of calpain I isoforms in the cytoplasm was not reflection of their 
intracellular distribution. In the membrane fraction, the amount of 76KDa calpain I (40.4*1.8% for the control 
group and 43.1*1.7% for the Alzheimer group, N=9 for both groups) was larger than the amount of 80KDa 
calpain I (18.2*1.3% for the control group and 17.5*1.3% for the Alzheimer group, N = 9 for both groups)! 
This result was consistent with the hypothesis that calpain I may be activated principally on the membrane 
(Journal of the Biological Chemistry, 264, 18838 (1969); Biochemical and Biophysical Research Commu- 
nication, 128, 331 (1985)). Degree of abnormal activation of calpain I observed in Alzheimer's brain was not 
changed depending on the postmortem interval. Correlation (r) between the ratio of 76KDa calpain I to 
80KDa calpain I and the post-mortal period was calculated, and r = 0.355 for the control group, r = 0.155 for 
the Alzheimer group, and r = 0.148 for a group comprising both groups were obtained. Thus, there was no 
significant correlation between the ratio and postmortem interval. Furthermore, no significant correlation was 
observed between the degree of activation of calpain I and the patient's age at his death. 

Since it had been recognized that a considerable amount of neuron was denatured in neocortex of 
patients suffering from Alzheimer's disease, degree of activation of calpain I was measured at the site in 
which neuronal denaturation was little or not observed (Neurology, 30, 820 (1980); The Neurobiology of 
Aging, 51(1983)). The ratio of 76KDa calpain I to 80KDa calpain I of the patients was significantly larger- 
both in putamen (46%, p<0.005) and cerebellum (58%, p<0.005) than those of the control group. On the 
other hand, in frontal region of cerebral cortex and cerebellum of patients suffering from Huntington's 
disease (stage III), the distribution of calpain I isoforms was normal (see Fig. la and c). However, in putamen 
of patients suffering from Huntington's disease in which neuronal cell death has been observed (Journal of 
Neuropathology and Experimental Neurology, 44, 559 (1985); Journal of Neurology, Neurosurgery and 
Psychiatry, 48, 422(1985)), the ratio of the active form of calpain I had been increased by 50% (p<0.05) 
(see Fig lb). 

Based on the largely increased level of calpain I observed in Alzheimer's neocortex and similar 
observation at the site in which neuronal denaturation was little, it is very likely that this calpain I activation 
doesn't merely reflect the last stage of neuronal degeneration, but precedes the death of cells and possibly 
reflects wide range of abnormal metabolism associated with the death. 

Test 1 : calpain inhibitory activity 

According to the method previously described (Journal of Biological Chemistry, 259, 12489 (1984)), 
inhibitory activity of several compounds were determined with m-calpain which was extracted and purified 
from rat brain by means of the method described in Journal of Biological Chemistry, 259, 3210 (1984). The 
results are summarized in the following table in which the data for NCO-700 (Arzneimittel Forschung/Drug 
Research 36, 190 (1986)) and for MDL 28170 (Biochemical and Biophysical Research Communications, 
^57 , 1117 (1988)) are those disclosed in the references. 
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calpain inhibitory activity 


E-64 


ICso =0.96uM 


NCO-700 


ICso = 46uM 


leupeptine 


ICso = 0.36uM 


carpeptine 


ICso = 0.046u M 


MDL 28170 


Kj=0.007uM 



10 



15 



20 



25 



Test 2 : Acute toxicity 

as foTow 6 t0Xidty data C ° mP0UndS PreVi ° US,y d6SCribed are re P° rted in ^rious published .iterates 

(1) E-64, E-64^cTE-64-d (Japanese Patent Publication (kokoku) No 4S/'1992) 
LD 5 o>2000mg/kg (po, mouse) 

(2) NCO-700 (Japanese Patent Publication (kokai) No. 126879/1983) 
LD50 -374mg/kg (iv, mouse) 

(3) estatine A t B (Japanese patent Publication (kokai) No. 76/1978) 
LDsp>400mg/kg (ip, mouse) . 

Formulation 1 ; Tablet 



30 



E-64 


30mg 


crystalline cellulose 


60mg 


corn starch 


100mg 


lactose 


200mg 


magnesium stearate 


4mg 



35 



Formulation 2 : Granule 

e nuiImJ?'! 0 T n9 * n9 /' i ec,fents were admix «d using a conventional method, compressed on a conventional 
equ.pment to form tablets, grinded, and granulated. Granules of 20-50 mesh were selected COnVent,0na, 



40 


E-64 


10g 




lactose 


20g 




magnesium stearate 


ig 



45 



50 



Formulation 3 : Soft capsule 

The following ingredients were admixed using a conventional method and filled into a soft capsule. 



E-64 


30mg 


olive oil 


300mg 


lecithin 


20mg 



55 



Formulation 4 : Injection 

chloJrTr? ° f Vite "! ry l6Cithin 3nd 3m9 ° f E ' 64 were dissolved in chloroform thoroughly and then the 
chloroform was removed through lyophilization. Two ml of distilled water for injections was then added to 
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prepare a 2ml ample. 
Form u fation 5 : Suppository 

5 To 2 g of heat-melted witepsol, 30mg of E-64 was added, well mixed, filled into a rectal suppository 

mold and cooled to obtain a suppository. 

Formulation 6 

io Tablets, granules, soft capsules, injections, and suppositories were obtained according to the above 
procedures using leupeptine or calpeptin instead of E-64. 

Claims 

15 1. A therapeutic or prophylactic agent for treating Alzheimer's disease which comprises as an essential 
ingredient a calpain inhibitor. 

2. A pharmaceutical composition for therapeutically or prophylactically treating Alzheimer's disease which 
comprises as an essential ingredient a calpain inhibitor together with a pharmaceutical^ acceptable 

20 carrier therefor. 

3. A method of treating a subject who is suffering from, or susceptible to. Alzheimer's disease by 
administering said subject a calpain inhibitor. 

25 4. Use of a calpain inhibitor for the preparation of a pharmaceutical useful in the therapeutic or 
prophylactic treatment of Alzheimer's disease. 



55 
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Pig. I Active Form/Precursor Ratio of Calpain I in 

Patients Suffering from A 1 zhfii.mecls_ or Huntington's 
Diseases and Normal Subjects (Control) 
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